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Abstract. The aim of the study was to analyze the ergonomic
risks in the printing company and to study the impact of
ergonomics risks on employees’ wellbeing. The study involved 67
company workers aged 18 to 67 years. In the study, physical load
evaluation methods and questionnaire on welfare and psychoemotional risks at work, adopted by Swedish Environmental
Research Institute, were used. It was proved that production
workers were subjected to increased physical workload. At work
they are exposed to physical pressure on hands, shoulders and
back. The workload is more affected by the increase in work
tension due to limited time of order execution. It was concluded
that ergonomic risks partly affect employees’ wellbeing; however,
uncertainty about the organization’s long-term plans and lack of
understanding of employees’ contribution to performance of the
organization are the most important reasons that affect the
employees’ wellbeing.
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I. INTRODUCTION
Recently manufacturing industry, including the printing
industry, has grown rapidly in Latvia. Paper manufacturing
and printing account for approximately 4% of total
manufacturing turnover and employment [1] and the demand
for Latvian printing products in the external market is
growing. Introduction of modern technologies in the printing
industry has contributed to changes in work environment risks.
Nowadays Latvian companies, as elsewhere in the world, are
dominated by the following risks: ergonomic (forced postures,
repetitive work operations, lifting and moving of heavy
weight, work in front of a computer), psychosocial (time limit
/ overtime, low pay, work related conflicts, etc.), as well as
organizational (shift work, lack of short breaks, lack of
knowledge of the organization’s plans for the future, lack of
understanding of the importance of their work contribution)
[2], [3], [4]. Studies in Europe and the U.S. show that
organization’s economic performance is closely related to
people’s skills and behavior. Unhealthy, unsafe and
discomforting environment limits human’s physical and
mental abilities and, as a result, has a negative impact on
workers’ behavior and organizational performance as a whole.
Therefore, many world-leading companies that are aware of
importance of these issues are investing in employees’ welfare
in order to promote the company’s growth. For example, vice
president of IBM Martin J. Sepulveda says: “IBM Company’s
absolute priority is moving towards workers’ health, safety
and welfare. It is a commitment to enhance every employee’s
quality of life [5].
Many different processes characterize production of
printing products for the modern enterprise: printing of
materials, post-processing of finished products – cutting,
stitching, packing, finished product storage and handling and

so on. It may be concluded that printing workers are exposed
to diverse risks of combined exposures. At the same time, it
should be noted that in recent years in Latvia this sector has
experienced growth for diseases caused by ergonomic and
organizational risks at work [6]. Employees are suffering from
work-related muscular, skeletal and connective tissue
(WRMS) diseases, as well as of the peripheral nervous system
(PNS) diseases, which are caused by work in awkward
postures, repetitive work operations, prolonged work hours,
conflicts at work, time restrictions, shifts, etc. This is
supported by studies of other countries, which have
emphasized that printing workers, involved in overload, have
a big risk of WRMSD and psychiatric diseases [7], [8].
WRMSD and psychiatric diseases are a serious problem in the
organization as they increase disability, raise insurance costs,
as well as the amount of money spent on training and staff
and, of course, reduce the company’s operational efficiency
and quality. Hence, there is a need for ergonomic intervention
to reduce the production process errors as well as inability to
work and accidents, thereby improving productivity and
quality of work. Scientists have proven that ergonomic
improvements justify the costs [9]. Good ergonomics is good
economics [10], [11]. Therefore, the aim of this study was to
analyze the ergonomic risks in the printing company and to
study their impact on employees’ wellbeing. The study
selected one of the leading printing companies in Latvia
engaged in the provision of services related to the production
of printing products.
II. METHODS
1) Checklist for ergonomics risks at work by Kalkis V. and
Roja Z., 2005. The questionnaire was used to identify those
categories of workers, who are most exposed to heavy
physical work during working hours, and parts of the body
that are mostly under pressure while working, as well as
organizational flaws [13].
2) Key Item Method (KIM) for determining the physical
load of the work: considers the ergonomic conditions of
weight lifting and the repetitive hand moves [13], [14].
3) Quick Exposure Check (QEC) method: designed for
ergonomic risk identification and load determination on
different parts of the body in order to assess the impact of load
on the musculoskeletal system [15].
4) Workability index calculations by Ilmarinen J., Tuomi K.
2004 [16]. Workability is defined as employees’ existing
capacity and forecast for the near future. It helps the employer
timely detect the flaws in work organization that are often
associated with human factors, such as reduction of staff
resources, age, degree of task difficulty, temporal load and
diseases of the workers.
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5) Checklist for wellbeing at work by Antonsson A.B.,
Alverez E. [17]. With the help of this questionnaire,
personnel’s welfare or wellbeing, as well as performance of
the organization can be determined.
III. RESULTS AND DISCUSSION
Production department employees (n=67) aged 18 to
67 participated in the survey of existing ergonomic risk
(see Fig. 1).

Fig. 1. The survey of workers exposed to breakdown by age.

The diagram shows that the production department
employees are of different age. A majority of employees
comprise the age group of 36 to 50 years. The age groups of
1825 years and 2635 years are mostly comprised by
employees that work at the company for no more than 3 years,
while for the age group of 3650 the average length of service
is 9 years. Staff considers that the predominant figure of the
load is monotonous work (prolonged repetitive work tasks).
More congested parts of the body, according to the
employees’ subjective views, are wrists and fingers, back,
shoulders and lower back. Average weight of the finished
product packages is 2.5 kg. The staff believes that the stacking
of finished product packages on pallets is provided with good
ergonomic conditions: a wide work area and a maximum
pallet height of 1.20 meters. This, of course, makes the job
easier, as there is no need to raise hands above shoulder height
while forming a pallet; however, bending deeply contributes to
fatigue.

40% of respondents complained about insufficient time for
rest during breaks to overcome fatigue. Employees do not do
relaxation exercises during the rest breaks for muscle
relaxation. Employees are not satisfied with the workload
planning, since they are often required to work overtime.
Evaluation of physical activity by KIM-A method (Lifting,
Carrying, and Pulling) shows that the workers under
consideration are exposed to II and III levels of occupational
risk (see Table 1).
The results show that only for 2 occupations  the first and
third category offset pressmen  a physical activity is
increased, as it has been assessed as the II degree of risk. For
other occupations the risk level was determined as the
III degree accordingly, which means that a physical activity is
substantially increased. It should be noted that physical load of
the stapling machine operator assistants, post-processed
printing products operators and warehouse workers is very
close to the IV level of risk (high physical load). The obtained
results suggest that long-term work in the above-mentioned
conditions is related to overload, which promotes the
development of work-related musculoskeletal diseases and
mental health problems [9], [12].
Assessment of manual physical workload risk of the
employees using KIM-B method (frequent manual handling
operations) indicates that: 1st and 3rd categories of offset
pressmen and warehouse workers are exposed to the load of
II degree on the hands, but post-processed printing products
operators are exposed to the IV degree of risk (high level of
physical load). However, manual physical workload of the
offset printer assistants, stapling equipment operators, helpers,
and finished production trimming equipment operators is
valued as the III degree of risk (significantly increased). The
results show an urgent need for ergonomic intervention
(see Table 2).
The obtained results indicate overload of certain parts of
the body (shoulders, upper back and wrist), which could be
explained by the frequent movements of hands during
repetitive work operations and working in the upright position.

TABLE I
PHYSICAL ACTIVITY RATING IN THE PRINTING COMPANY
Occupation

Key indicators (rating points*)
P

C

I

RS

1st category offset pressman

1

2

1

4

16

II

3rd category offset pressman

1

2

1

4

16

II

Offset pressman’s assistant

1

4

1

6

36

III

Stitching machine operator

1

4

1

6

36

III

Stitching machine operator’s assistant

1

4

1

8

48

III

Finished products cutting unit operator

1

4

1

6

36

III

Printing products finishing operator

1

4

1

8

48

III

Warehouse worker

1

4

1

8

48

III

*M – object mass; P – posture; C – working conditions; I – working time/intensity; RS – risk score = (MSA)×I
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TABLE II
EVALUATION OF EMPLOYEES’ HAND AND PHYSICAL WORKLOAD RISK LEVEL
Occupation

Risk

Key indicators (rating points*)

level

F

O

C

P

M

I

RS

1st category offset pressman

1

1

0.5

1

1

3

13.5

II

3rd category offset pressman

1

1

0.5

1

1

3

13.5

II

Offset pressman’s assistant

1

1

0.5

2

1

6

33

III

Stitching machine operator

1

1

0.5

2

1

6

33

III

Stitching machine operator’s assistant

1

1

0.5

2

1

6

33

III

Finished products cutting unit operator

1

1

0.5

2

1

6

33

III

Printing products finishing operator

2

1

0.5

3

2

6

51

IV

Warehouse worker

1

1

0.5

1

1

4

18

II

*F – arm force; O – organization of work; C – working conditions; P  posture; M – hand movement; I – working time/intensity; RS – risk
score = (FOCPM)×I

Despite the previous evaluation results, employees’
workability is either very good or good, as indicated by the
calculated workability index (see Fig. 2).

Fig. 3. Employees’ evaluation of the company's goals and information.
Fig. 2. Employees’ workability.

It should be noted that workability of 62% of the
employees is very good, of 29%  good and only of 9% 
average. Analyzing the subjective assessment of existing
working capacity in comparison with the best one, it is
concluded that there are no significant changes in the total
workability characteristics of the company. Employees
objectively evaluate their ability to work: 57% of those
employed are very good, 30%  good, 7%  average and 6% 
excellent.
Survey results on wellbeing at work show that the
wellbeing of office workers is evaluated basically as good or
acceptable, but the production department employees consider
that there is a need for improvements in the management and,
in particular, it is necessary to define clearly business
objectives, to discuss company’s plans with subordinates more
often, to notify contribution of each individual to the
organization’s performance (see Fig. 3).
This could be explained by shortcomings in the
organization and partly by the low education level of workers.
Such assessment requires the employers to focus more on their
employees and to provide the necessary information related to

the development of the organization. Employees noted that
the workload is not evenly distributed. For example, at the end
of the year orders increase; as a result, workload increases
dramatically, and employees are forced to work overtime.
A positive fact is that the employment relationships are highly
valued. Therefore, no improvements are required.
IV. CONCLUSIONS
It is concluded that ergonomic risks only partly affect
employee’s wellbeing, but more problematic issues are the
lack of knowledge of the organization’s long-term plans for
them and the lack of understanding of their work contribution
to the organization’s performance. The recommendations are
focused on organizational issues of the overall social and
technical system, paying special attention to humans  the key
element of the system.
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